per 

DEMANDE INTERNATIONALE PUBLIEE EN VERTU DU TRAITE DE COOPERATION EN MATIERE DE BREVETS (PCI) 



(51) Classification 

C12Q 1/68 



des brevets 5 : 



(11) Numero de publication 
(43) Date de publication 



WO 94/01581 

20 janvier 1994(20.01.94) 



(21) Numero de la demande intern 

(22) Date de depot international : 



le: PCT/FR93/00675 
2 juillet 1993 (02.07.93) 



(30) Donnees relatives a la priori te: 

92/08253 3 juillet 1992 (03.07.92) 



(71) Deposants (pour torn les Etats designes saufUS): INSTITUT 
NATIONAL DE LA SANTE ET DE LA RE- 
CHERCHE MEDICALE (INSERM) [FR/FR]; 101, rue 
de Tolbiac, F-75013 Paris (FR). INSTITUT PASTEUR 
[FR/FR]; 28, rue du Docteur-Roux, F-75015 Paris (FR). 



(72) 

(75)Inventeur/Deposant (US settlement) : PANNETIER, Chris- 
tophe [FR/FR]; 12, boulevard Vincent-Auriol, F-75013 
Paris (FR). 



(74)Mandataire: MARTIN, Jean-Jacques; Cabinet Regim- 
beau, 26, avenue Kleber, F-75116 Paris (FR). 



(81) Etats designes: CA, JP, US, brevet europeen (AT, BE, CH, 
DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). 



Publiee 

Avec rapport de recherche Internationale. 



(54) Title: METHOD FOR DETERMINING THE NUCLEOTIDE SIZE OF DNA FRAGMENTS 

(54)Titre: PROCEDE DE DETERMINATION DE LA TAILLE EN NUCLEOTIDES DE FRAGMENTS D'ADN 



A method for determining the nucleotide size of DNA fragments separated by gel electrophoresis, comprising the steps of 
(i) measuring the migration time of each detected DNA fragment, and (ii) correlating the size of each detected DNA fragment 
with its migration time. 

(57)Abrege 

La presente invention concerne un precede de determination de la taille en nucleotides de fragments d'ADN separes par 
electrophorese sur gels caracterise par le fait qu'il comprend les etapes qui consistent a: i) mesurer le temps de migration de cha- 
que fragment d'ADN detecte, et ii) etablir une correlation entre la taille de chaque fragment d'ADN detecte et le temps de migra- 
tion de celui-ci. 



(19)B#H#fFJf (JP) 02) ^ ^ |^ 5t (A) (H)tifftBM£3£#f» 

#S¥8- 507365 

(43) B 8 *F (1996) 8 3 6 B 



(51)Int.Cl. e 






F I 




G 0 1 N 27/447 










C12Q 1/68 


Z 9453-4B 








G 0 1 N 33/50 


P 8310-2J 










7363 - 2 J 




GO IN 


27/26 3 1 5 Z 




7363 - 2 J 






3 2 5 E 






^«SMf5fc W (± 28 M) S&KlCjgK 




^S¥6 -503021 




(71)ffl@iA 




(86) (22)ffiHiB 


5^(1993) 7 3 2 B 










¥^7^(1995) 1£4B 










PCT/FR93/0 0 6 7 5 






77>XH 75013 /V) Ua. F h 


(87)Hgg^M#^ 


W09 4/0 1 5 8 1 






jHf7y# I0l 


(87)H^£tBBB 


¥^6^(1994) 1 £J20B 




(71)tEjg!A 




(3i)S5fe«*3l#^ 


9 2/0 8 2 5 3 






75>7.B 75015 /tU fi 


(32)«ftB 


1992^7^3 B 






H^h9-;i/ ;v- 28 


(33)«5fe*|*5IH 


77>X (FR) 








(8l)Jf5£H 


E P (AT, BE, CH, DE, 






75>7.B 75013 /VJ VT>yr> 


DK, ES, FR, 


GB, GR, IE, IT, LU, M 






*V*—)V ~f-)W7-fy 12 


C, NL, PT, S 


E), CA, JP, US 









(54) \Sm<D%m DNA75^>K0J»^^?HroiJ-'fX©«fe*ft 



(57) BSPQ] 

i) #««DNA75^>no»xi«mia 

WfcU -€"LT, ii) &mmntzDNA7y>f*>h 



(2) iff^T 8-507365 

1. i) #WNA77^yh^Lt, ^&&&fc^©M£T\ ^AB# 

P^rU/SU fit, 

ii) ^^n$n/cDNA7^^^yb©^x^ 

2. ^DNA77^>hO^X (L) ^^A^^©^©Mr^i, ^ 

L (t) =Aexp [-B/(t+to)] +C 
({ML, A, B, CfctJggrefcD, t^A^^U lOT^fcgfrLT^ 
S) 

3. M^n/cDNA77^7yhO^X ( L ) tZcD&X^ X£(Dffl<D 

L (t) =Aexp [-B/t] +C 
({ML, A, B, CfctJggrefcD, t li&ABf £g^Tfta&5nS 

4. g^n©^X©*»{6^ W±rM-K{M$i6£tU &©lig& 

f (A. B, C)=2 [Li-(Aexp(-B/ti)+C)] 2 

({ml. Lit*. ffift2nrcVJxm8m<Dm®<Dm'$%*u titt, #cn?. 
oa, b, c^*tr&7^^H>fi§M{ii&, b, co 

5. ^p-9-^xowfi^, pirMo i \f-2i}mzti%£r\ &*Kim-$n% 



(3) #^ 8-507365 

[2 CLi-L)exp(- B/ti)]x 

[2 (exp{- B/ti)-exp( - B/t))exp(- B/t.)l/t,] 
[2(Li-L)exp(- B/t.)l/t,]x 
[2(exp(-B/t i )-exp(-B/t))exp(-B/t 1 )] 
A= [SCL.-DexpC-B/t!)]/ 
[2expC-B/t i )-exp(-B/t))exp(-B/t i )] 

C=l/n [2 (Li-AexpC-B/ti)] 

(fSU X (t) (i, t,<fifctt-t4MftXWWfi£3T*L : 
X(t)=(l/n) [2 (Li-AexpC-B/ti)] 



(4) iff^T 8-507365 

L (t) =Aexp [-B/ (t+to) ] +C 

m^v-y(Dmmx^, ^(DMm, ^^xmmmrctbvmik, b, 
&%(D&x(Dmrm&<DttLx, mfeis-><D±T\ ^^mt^mik, b 

is. tyvfrzmfrnrmmte, 7^wjy»tt^ti§Li:MJ:t 

i~i4 o^-rn^^fHic©M^?io 
16. yjn<$vy7®m&. fg-^x 7^^'jym§c^#itw 



(5) #^ 8-507365 

mmm 1 5 1 6 icmmofflfczmo 
Tmmmi 5~i 7<D^n^cfEfc©M^7m> 

19. ^i/Xxi^©W^bU^fH^§^©7W^rtrtf^^tl, 2 

NA77^ y XittcfB^ br^s 3 fVTty^a y? h u >y 2x<dj& 

2 1. DNA77^7yh^t V-aW^nS 

c i~2o (D\^nmmmmm^m 0 

mmh^umm i ~ 2 0 ^rn£Hcfsf<«j^7m 



(6) #^ 8-507365 

e>©gE^n©^B©^^T\ 77°^ F /Ut^>XrmB©3 7 3 At LT 

ntt^o c^gM^, ^a#i^4,8 ii,2i 8^cfHic^nri^ 0 

-mfmmmic <fc§DNA77^yh #«t£fr % 5 

Psi^fgirf 1 o o o~ 1 5 0 0 w (DMns^untiU 

-m^(DMmmfrnr^ mmffri.fcyizfc&xznz DNA77^>h 

<DDNA4«gB?iJ£\ M®m^T% ^^Jffl-rS^T*, SPtS, ^ PCR 

(tfvt^-vmmm) n&w±. sda uh^v^x^wx 



(7) #^ 8-507365 

^yh7y7°'J7^^> / 3> : Strand Displacement Amplification) ftffllc 

^iH^tm^o 3-n^#fF£^g2 0 1 1 8 4Rtf2 0 0 3 6 

2^C, PCROmgfC^l^Ii^ntt^o a SDAMitt 1 
991^1 1^20-22 0«eWlic-3t^^yft3^^t, 

-^n^»1«DNA7:7^>h<D5' ^(Dt'J^^l/tf 

DNA77^yh(Dfc«nam &V'f2>\'T*<Dmm-t2?*%>% 0 

9 0V&L±lCfcmmb<DM&%±¥l'$&%C£. ^LT, 7^-/l/it 50-7 
SDA^itM^ii:, ffllll, Mfcfcf, If^Hinc IRC <fc DMfBSftfcD N A 



— xh^>K±t?) , MHinc imm^m^mtLx^ hk> wi&xb^ 

#f£Bjm, 77>Xt, l 9 9 1^9^ 1 H^mJlL/c#^mS^9 



i 0018 9mcmm^nr^^^yx7-L,(Du^~hvmmT^i^ 
-w$&fm±K (^>7°/w^iaiL/:DNA±tg8t) , mm(DUA~h 

«\ 7^yx#^mM^9 1 ooi8 9^cfHic^nri^ 0 

#f£BJ!fc^ i^©DNA77^yh^ 1 9 9 l¥l 1^ 1 5 B£7^X 

^mnL/c^9 1 1408 9^#^mMo0^M^fsic^n^.^fie^^^£ 

1) m^(DDNAy^^^yb^^t^>mHt^^yy 0 Mc, i^odna 
DNA77^>Kt s^j«^ ^Lt/itM^ ■9--rxt±. mi 0%&L 

2) 1^©DNA77^7 bWWDNA77^y Mi, ^C7°7^V 



(10) #^ 8-507365 

3) mm 2) vmznrcfcimfofc, i^DNA77^yh»WDNA 

K^tf^^n, ^^;l/^T\ DNAOM, M^^SftfcT^V *U 

^iHW^DNA77^yh^f., #e»nsA^^#-rsM^s 

DNA7777yb £ It, Hl^ii^ nf:DNA77 yh®i 

LT\ i^«^n/:DNA77^y h£»^3) T*f#e>nfc^*Plft 

SDNA77^> b^6t#6n/c, 7^nfcDNA77^VhOi©fe 

- H^fr© DNA77^>h &£>WW% DNA77^Vh %mm L T ^ 6 , 
!#6n/c7^n/cDNA7777>h^ y;^^i&^^«j;D, ZW'C 

- H^h© DNA77^>b &tfli*P#J& DNA77^yh^5^#5tl/t 
^;V£tlfcD N A77^ y h©fc$©^©7°^^C^f %V-7j-k:*@ 

£©7^yX#fFtMSil9 1 1 4 0 8 9m?<DfEfcfr£>«, l^©DNA7 



(11) #^8- 5 0 7 3 6 5 

im^Mttmvmmzn, mmy-f^mtt, ^^znr^^xmmm 

i) Wn/iDNA77^yh^LT, W^/c^MiC, ^AB# 
BSfcMSU fit, 

ii) ^LftDNA77^>bO^X^ ^©^AfOTT:«E«o 

*^©^C<fcSfc, ^DNA77^ybO^Xt«A^ 
£©[STigIE (nl/W^HV) «\ ^©£MiJicg^Vra±l£n&o 
L (t) =Aexp [-B/ (t + to) ] +C 

({ML, A, B, Ctt, £iT£&D, tfcj\ &AB#RS£*U HtP^i^H^t- 
§o L (t) ti, ^P$tl/cDNA©^^lx^f-K©M^^^) 

±.mic^n%£oic^ ^mmcx^m, dna7777>f©77^ 

f- KIM X»J/^ S.fcSfcl&oTMoD, y ^MM^ij?* ic i§DNA77^ 



(12) 8-507365 

n y h n -ills- y ±lc gag Z ti % Q 

6, 1 1 4, 1 4 0, 1 5 7&tfl 7 6®?^l/tf H^feSo 
^XWfi^Y;mttMcSj^f^^ (0l©@pglOO) : 

b) mmk<D*>v&p>mti'£ftrcm%*vimu tmv ®i®M2oo 

) : 

c) M^L/cY-^^7^;V^UyYL (il«3 0 0) : 

d) M^n/cDNA77^yh©^X«L ®1©M4 0 0) ; 

e) t#6n/cian^niMbt-§ (0 1 ©@Pg5 0 0)o 



(13) 8-507365 

(Lanczos) ©SSfc: <fc 5^2^15-^X7^;^ U >^Olli©M2 1 

o^tu §fii^ii, MM^&7>y b^7Mrra&tf!MM-e^?»'x^yK^ 

»3 2 0£rW« o 

C © ^ >f V K itM & MMV # § £> © -£ & § o 
^P2n/iDNA77^^>h©^X^IiJ/g-r§/ci6©l^4 0 0^ IXT 

±fH©«fc"5^, *%0j^<:j;%^ DNA77^> h©^X©M^©/c46© 

jiaw^iapg^, ^^n/cDNA7^^^yb©^A^»J^L/cm, 

L (t) =Aexp [-B/ (t+to) ] +C 
({ML, A, B, Cfct®8refcD, t«\ ^ABfP^^U ^ra^Lt 

o 

a) ^©lA^t.ajsbwxPi (03©»^4 1 o) £^rrs 

b) rU/gl^-y^^LT, ny hnwUx-y^tliJ/gb/i^AHtPBlt^^L 
(03©@P@4 2O) ; 

c) (KDft^frfK ^7^-^ A, B, C©f6£\ &MfeU~yicMLZ, MM 
L (03<D»^4 3 0) ; 

d) WWy^O^T^Lfc^fE^&MU (M3(D®m4 4 0) KM"3^ 
T\ D N A 7 7 X7 > h ©-9-^ X^SKt § 0 

1^4 1 cm, 0 4©^n0©B^^nSo 



(14) 8-507365 

4 1 i^f>«Wo £<Dmm4 1 ni, %<Dmm&, gis^^n^ & 
2) gei^t^« o^h ill) cticx^nr^nz mm* 1 1 3) 0 

i:fH©iU<D*@4 l l 0*\ HfrM^i d ^nTt^c«fi^ g 

^ryKIS^MU i:feoMWPM4 1 1 0*nx*-hf£&%1)\ ^ 

it, msKD^m (fflfctf, v-y±%m< #^y2-<Dmf?*) x\ pmv 
xtv-y±ic^mitLrcMfe&m<Dnm*?%±r\ ^t§^ 

£<J:D, -7na7;^^fm5 (@pg4 l l 6) c^^t^^^H© 

pg4 1 it\ emtoix#ofe«>K, ^-rst, commit, mm^L^ 

S-O^T^-n5©Wf6^MLTf^A, B, C^ffl1-§M4 13^§ 0 

^tmm^nmrm^t(Dm(DmmicmL^<Dx^o fer, \mnt, 
mm 4 1 g6^n§ 0 



(15) 8-507365 
f (A, B, C)=2 [Li-(Aexp(-B/ti)+C)] 2 



[2 CLi-L)exp(-B/ti)]x 
i =i 

[2 (exp(- B/tJ-exp(- B/t))exp(- B/t, )l/t,] 

[2(L i -L)exp(-B/t i )l/t i ]x 

[2 (exp(-B/t i )-exp(-B/t))exp(- B/t,)3 
A= [2(Li-L)exp(-B/t,)]/ 

[2exp(- B/t,)-exp(-B/t))expC-B/t,)] 
C= 1/n [2 (Li-AexpC-B/ti)] 

(fML, 



(16) 8-507365 
X(t)=(l/n)2X(ti) 

«\ X (1) ..... X (n) cDTOfre&^o ) 

, A, B, C\mt, mWii (A.B.C) sKlHiL (t) =Aexp [-B/ (t+to) 

] +c«o^4 1 3 ncjgJBsn, ci^cfcatcM^^n/caM^^x^ 

(@Pg4 1 3 2) o 

gfc, «A, B, Cm\m$, ^-X<W6 



(17) 8-507365 

MP^S, ©Pg4 1 O&tf 4 1 2fci\ ^M^wyjl^tc^Lr, iOIto 
feS^, ©Pg4 4 0^ff%5 o 

a) DNA77^y h(ilffi^t§I£i^0^-^®tio MS 

lilt comity ^Jt^n&^yK^^il^ H5irfS<: fc#T?#So 

b) tC^fi©/i<£©J^4 1 2T*±iB©^5^ DNA77^>h©iA^ 

c) ^t»^m(D D N A 77 ^"^ y h ®^X©M 4 4 3 TH^T 
§ : 

L (t) =Aexp [-B/ (t + to) ] +C 

7^yX#fFtfMi!9 1 0 0 1 8 9§C^jn5M'>XfA©b 



(D7^yicm^n%{mtmt%£t%^mict%rMc, j y^-rv©^ 

£fc:o^T4X 77yXffMl9 1 1 4 0 8 9^Cg^tl§7j^<j;D 
m^i&^^fr^fen^M^^^T'feS) ©7h'j7 7X^ HM©W? 



(19) 8-507365 

Th'Jy^X (pxp) m&vmv%C£fc&%mtt%ft%;5C£tfV%% 0 £ 



ran 

































DNA77/ ^ > > 












-500 



F1G.1 



[02] 



(20) 



8-507365 



310 



320 



FIG. 2 



[03] 



400 
V 



X 



T i escort if 



^$'j£i—>(c^T§MA. B „ colli 4-3D 



X 



'-44D 



FIG. 3 



[04] 



(21) 



8-507365 



410 



[07] 

HO 



•411 



^~ 41? 

*T4 xm i m<ni&KftfM<nm'£. 



1 



415 

FIG. A 



441 

-442 
443 

>IG7 



[05] 



NO 



WD- 




L. 



-Mil 



4-114-5 



Yes 



41Z 



U115 
4116 



412 



FIG. 5 



[06] 



jU^S^^fc A, B, C^fflf 



(J (/Li-L)«p{i)MZ(«p(4)- C xpt|.))«pC|L = 
i=l U i-1 1 ti t ti il 



413 



4130 



L i( H p t*>-«pl£]>a ? # 
t--J-I(Li-A£xp ID) 

1=1 r tL 

ttpl-B/Oi ( 1/n) £ fixp (- Slid 



X 



UtWAexp (JU + C 



4131 



^4133 



Til? 



420 



(25) #^ 8-507365 



INTERNATIONAL, SEARCH REPORT 


International application No. 

PCT/FR 93/00675 


A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI. 5 C12Q1/68 
According to International Patent Classification (IPC) or to both 


national classification and IPC 




B. FIELDS SEARCHED 








Int.Cl. 5 C12Q: G01N 








Docuroentati 


on searched other than minimum documentation to the e 


Kent tha t such dDcume 


Ms arc included in tb 


c fields searched 


Electronic d 


ta base consulted during the international search (name of data base and, where 


practicable, search t 


erms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category* 


Citation of document, with indication, where a 


jpropriate, of the relrr 


rant passages 


Relevant to claim No. 


X 

A 
A 


T.MANIATIS ET AL. (EDS.) "Molecular cloning. A labora- 
tory manual" 1989, COLD SPRING HARBOR LABORATORY PRESS, 
NEW YORK US 
see page 6.4 
see figure 6.1 

A.L.LEHNINGER "Biochemistry" 

1975, WORTH PUBLISHERS, INC., NEW YORK US 

see page 174 - page 176 

see page 180 

DATABASE WPIL, Week 9151, 

Derwent Publications Ltd., London, GB; 

AN 91-371721 

& JP, A, 3243857 (HITACHI KK) 30 October 1991 
see abstract 


1-3 

1-3 
1 

./... 


| | Further documents are listed in the continuation at Box C. 


| | See paten 


family annex. 




* Special categories of cited documents: 

"A" document defini ug tie general state of the art which it not considered 

"E" earlier document bat published on or after the international til. ng date 
"L" document which may throw doubts on priority daim(s) or which is 

cited to establish the publication date of another citation or other 

spe ; reason (as specified) 
"0" dt :».nt referrine to an oral disclosure, use. exhibition or other 


•T' liter document 
date and uol in 
the principle 0 

"X" documentofps 

"T" document of ps 
considered to 


OTollirt wilh'thc ap^li 
theory underlying the 

rticular relevance the 
el or cannot be canal 
ociiment is taken alon 


national tiling dateororiority 
cation but died to understand 

claimed invention cannot be 

claimed invention cannot be 
step when the document is 


"P" dt. ;e 


nt published prior to ike inumattonal fflinc date but later ttian 


being obvious id a person stilled in the art 


taeprio 


lily date claimed 








Date of the actual completion of the international search 

07 September 1993 C 07.09. 93) 


Date of mailing of the international search report 

01 October 1993 (01,10.93) 


Name and mailing address of the ISA/ 

EUROPEAN PATENT OFFICE 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/1SA/210 (second sheet) {July 1992) 



(26) 



8- 5 0 7 3 



INTERNATIONAL SEARCH REPORT 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



International application No 

PCT/FF 93/00675 



Citation of document, with in 



WO, A, 9200796 (THE RESEARCH FOUNDATION OF THE STATE 

UNIVERSITY OP NEW YORK) 

23 January 1952 ^abstract* 

ANALYTICAL BIOCHEMISTRY 

Vol. 189, No. 2, 1 September 1990, NEW YORK US 
pages 235 - 243 
K.B. OERTER ET AL. 
see the whole document 

BIOCHEMISTRY 

Vol.22, No.2S, 1983, EASTON US 

pages 6180-6185 

N.C. ETELLWAGEN 

see the whole document 

US, A, 4811218 {M.W.HUNKAPILLER ET AL. } 
7 March 1989 

cited in the application 

see column 2, line 55 - column 3, line 30 

WO, A, 9004648 U.A.MORLEY) 
03 May 1990 

see the whole document 

WO, A, 9212260 (INSTITUT NATIONAL DE LA SAMTE ET DE LA 

RECHERCHE MEDICALE) 

23 July 1992 

see the whole document 

& ER, A, 2671356 

cited in the application 



Relevant to claim N 



1,5,6, 
21,22 



Farm PCT/IS.V210 (continuation of stand sbeei) (July 199:) 



8-507365 



ANNEX TO THE INTERNATIONAL SEARCH REPORT rn n9nn „ c 
ON INTERNATIONAL PATENT APPLICATION NO. £R 93D0 "L , 

SA 76831 



The Eur.p«„ F.tent Office is b .0 for *« .tttuU 





PiAUartna 






cited in search report 








W0-A-9200796 


23-01-92 


US-A- 5215883 
AU-A- 8238991 


sss 


US-A-4811218 


07-03-89 






WD-A-9004648 


03-05-90 






WO-A-9212260 


23-07-92 


FR-A- 2671356 


10-07-92 



Official 



l of tte European Patent Office, No. 12/82 



(28) 



8-507365 



(sDint.ci. 6 mmm ifmmm fi 

7363-2 J GO IN 



